
Quiz 1 Solutions

September 30, 2007

1.

E[X |Y ] = E[X ] + RxyR−1

y (Y − E[Y ]) (1)

W =

[

Y
Z

]

(2)

E[W ] =

[

E[Y ]
E[Z]

]

(3)

E[X |W ] = E[X ] + RxwR−1

w (W − E[W ]) (4)

Rxw = [Rxy|Rxz] (5)

Rw =

[

Ry 0
0 Rz

]

(6)

E[X |W ] = E[X ] + RxyR−1

y (Y − E[Y ]) + RyzR
−1

z (Z − E[Z]) (7)

= E[X |Y ] + E[X |Z] − E[X ] (8)

E[X |Y, Z] = E[X |Y ] + E[X |Z] − E[X ] (9)

2.

q(k) = v(k) ∗ g(k) (10)

q(k) = 0.9q(k − 1) − 0.81q(k − 2) + v(k) (11)

u(k) = q(k) + w(k) (12)

d(k) = u(k) (13)

U(k − 1) =

[

u(k − 1)
u(k − 2)

]

(14)

wopt = R−1p (15)

R = E[U(k − 1)UH(k − 1)] (16)

p = E[d∗U(k − 1)] (17)

rq(0) = E[q2(k)] (18)

= 0.92E[q2(k − 1)] + 0.812E[q2(k − 2)] + σ2

v − 2(0.9)(0.81)E[q(k − 1)q(k − 2)] (19)

= 0.92rq(0) + 0.812rq(0) + σ2

v − 2(0.9)(0.81)rq(1) (20)

σ2

v = rq(0)(1 − 0.92 − 0.812) + 2(0.9)(0.81)rq(1) (21)

rq(1) = E[q(k)q(k − 1)] (22)

= 0.9rq(0) − 0.81rq(1) (23)

rq(1)(1 + 0.81) = 0.9rq(0) (24)

rq(1) = (0.9/1.81)rq(0) (25)

(26)
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rq(2) = E[q(k)q(k − 2)] (27)

= 0.9rq(1) − 0.81rq(0) (28)

= (0.92)/1.81)rq(0) − 0.81rq(0) (29)

rq(0) = 3.863 (30)

rq(1) = 1.921 (31)

rq(2) = −1.4003 (32)

(33)

R =

[

3.863 + 0.4 1.921
1.921 3.863 + 0.4

]

(34)

R =

[

4.263 1.921
1.921 4.263

]

(35)

p =

[

1.921
−1.4003

]

(36)

wopt = R−1p (37)

=

[

0.751
−0.667

]

(38)

σ2

w = 0 (39)

R =

[

3.863 1.921
1.921 3.863

]

(40)

wopt = R−1p (41)

=

[

0.90
−0.81

]

(42)

q(k) = 0.9q(k − 1) − 0.81q(k − 2) + v(k) (43)

(44)

Jmin = σ2

d − wT
optp (45)

= σ2

u − wT
optp (46)

wopt =

[

0.751
−0.667

]

(47)

Jmin = rq(0) + σ2

w − wT
optp (48)

= 3.863 + 0.4− wT
optp (49)

= 1.886 (50)

σ2

w = 0 (51)

Jmin = 3.863− wT
optp (52)

wopt =

[

0.90
−0.81

]

(53)
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Jmin ' 1.0 (54)

= σ2

v (55)

3.

R =

[

2 (1 + j)/
√

2

(1 − j)/
√

2 2

]

(56)

p =

[

1 + j
0

]

(57)

R = QΛQH (58)

Q =

[

−1/
√

2 1/
√

2
(−1 + j)/2 (−1 + j)/2

]

(59)

Λ =

[

3 0
0 1

]

(60)

R−1 = QΛ−1QH (61)

Λ−1 =

[

1/3 0
0 1

]

(62)

v(n + 1) = (I − µΛ)nv(0) (63)

v(n) = QH(wopt − w(n)) (64)

v(0) = QHwopt (65)

v(0) =

[

−0.2357− j0.2357

(1 + j)/
√

2

]

(66)

v(9) = (I − µΛ)8v(0) (67)

=

[

−0.2357− j0.2357
0.0001 + j0.0001

]

(68)

v(9) = QH(wopt − w(9)) (69)

Qv(9) = wopt − w(9) (70)

w(9) = wopt − Qv(9) (71)

=

[

0.5 + j0.5

−1/
√

2

]

(72)

M = 2 (73)

Misadj = (µ/2)tr(R) (74)

= (µ/2)Mr(0) (75)

0.2 = (µ/2)(2)(2) (76)

µ = 0.1 (77)
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